Math 222 Calculus 2 Fall 2005 Practice Exam 1

INSTRUCTIONS: Show all necessary work for each problem. Partial credit is possible if
work shows some understanding. Numerical answers should be expressed as exact mathe-
matical expressions rather than decimal approximations.
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(1) (10 Points) Find/ x 3% dx
1

(2) (10 Points) The function y = f(x) = 23 + 2 + 1 has an inverse function x = f~1(y)
because f/'(x) = 32% + 1 > 0 for all real z, so f(z) is strictly increasing. Find the
derivatives (f~1)/(11) and (f~1)'(3).
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(3) (10 Points) Find lim (1 + 2—)
n— oo n
(4) (30 Points)

1
(a) Find di sin~(et*2@))  (b) Find /
A

1 2
. - (In(z))®

T

dr  (c) Find /

(5) (20 Points) Evaluate the following limits.

. In(z?+1) ) ¢
1 1 an(2x)
(a) lim @@+ 1) (b) i 1;1/14_ tan(z)



Math 222 Calculus 2 Fall 2005 Practice Exam 1 Solutions

(1) (10 Points)

2 3e° P72 33l 78 39
(&) /1 3 de = an(?,)L_1 “om@E) 2@ @)
(2) (10 Points) If b = f(a) then (f~1)'(b) = ++~. Since f(2) = 11 and f(1) = 3, we have

f(a)
1y 11 vy L1

(3) (10 Points) Let m = 2n, the limit equals

1 m/2 1\™ 1/2
lim (1 + —) = ( lim (1 + _> ) —el/2 = \/E.
m— o0 m m— oo m

(4) (30 Points)
6tan(ac) S€C2 (33)

d s —1/ tan(z)) __
(a) % St (6 ) a \/1 — e2tan(z) )

(b) Using the substitution x = 5u/3 we get

dx 5) du 1 i 1 »
/9$2+25 3/25(u2—|—1) 15 an~ " (u) + 5 an~ " (3x/5) +

(c¢) Using substitution u = In(x) we get

T

/M dr = /u2 du=u*/3+C = (In(z))3/3+ C.

(5) (20 Points) (a) By L'Hospital’s Rule for a <= indeterminate form,

2 2z 3
lim 7111(:63 +1) = lim ‘T;tl = lim —(2233)(30 i 12)
z—oo In(z3 +1) 2—o00 = T (22 +1)(322)
3 2
QG @) (@6 2

z—oo 3(z3 + x) z—o0 3(3x2 4+ 1) w—oo 3(6x) 3

(b) Let y = tan(z)*"(?®) 50 In(y) = tan(2z) In(tan(z)) = lnc(;?(r;%)). Then lim In(y) =

z—/4~
In(tan(z))

z—m/4- cot(2x)

is a type 8 indeterminate form. LL’Hospital’s Rule gives

5602 xX
lim tan((m)) — lim cos(z) sin?(2z) — lim 4 sin?(x) cos?(x)
a—n/4- —2csc?(2x)  a—m/a- —2cos?(z)sin(z)  a—m/4a- —2cos(z)sin(x)
1 1
= lim —2cos(z)sin(z) =-2(—%=)(—%=) = —1
i —2c0s(a)sin(e) = 2 —=)(2)



